Introduction
============

The Republic of Maldives is a collection of 1,190 small islands situated on the southwest of Sri Lanka, in the Indian Ocean. Despite covering an area of more than 90,000 km^2^, the country's land area is just 298 km^2^; the Maldives is the smallest Asian country and its total population is \~325,000.[@b1-amep-7-073] The country has an average elevation of 1.5 m above sea level, making it one of the most vulnerable countries to climate change on the planet.[@b1-amep-7-073] Until recently, the country's health profile was dominated by communicable diseases, a limited access to health care, and overall poor health indicators.[@b2-amep-7-073] The last 40 years witnessed significant health gains, largely attributable to the successful implementation of a social goal of "Health for all", using a Primary Health Care strategy,[@b3-amep-7-073] delivered by locally trained multipurpose health workers.[@b2-amep-7-073] Their work led to substantial reductions in child and adult mortality and morbidity and led to the eradication of malaria and significant success in controlling other communicable diseases.[@b2-amep-7-073] Consequently, Maldivians currently enjoy better standards of health than most other countries in the South Asian Region. These gains are being slowly eroded by the changing patterns of disease brought about by epidemiological transition, as the Maldives also have a higher noncommunicable disease burden and more noncommunicable disease risk factors than neighboring states.[@b4-amep-7-073]--[@b7-amep-7-073] Some of the significant public health challenges of recent years include the reemergence of some communicable diseases, a relatively high proportion of underweight children, rising trends of substance abuse, and the health impacts of rapid urbanization and climate change.[@b3-amep-7-073]

Consequently, new disease prevention strategies and a modern, well-trained public health workforce are required in order to address these new challenges, particularly as until recently opportunities for postgraduate public health education for midlevel health managers were quite limited. However, since 1973, the Allied Health Services Training Centre and subsequently the Faculty of Health Sciences (FHS) were established to deliver local undergraduate public health education for the country's primary health care workforce and professional training for nurses, pharmacists, and lab technologists. To build on these foundations, in 2013, the FHS carried out a scoping exercise, to inform the development of the country's first Master of Public Health (MPH) course. This involved the establishment of an Advisory Committee, consisting of prospective employers of MPH graduates and Heads of Departments from the Faculty of Health Sciences. They agreed on the overall process and recommended using consensus methods to guide decision making.

Formal consensus methods have been extensively used to facilitate decision making in medicine and in health research,[@b8-amep-7-073] leading to agreement in situations where the evidence is limited or unclear, or where the position of the key stakeholders may be divergent.[@b9-amep-7-073] The anonymous answers can allow participants to express their "true" opinions,[@b10-amep-7-073] eschewing a "groupthink" mentality. The Delphi process allows a structured interaction of a diverse stakeholder group,[@b11-amep-7-073] keeping the interaction on topic and on time.

This paper describes the overall priority setting process and the methodologies used to reach consensus and develop a Maldivian MPH course, informed by local realities and needs.

Methods
=======

The formal process commenced with a wide consultation involving a survey of local academics, health care providers, and organizations engaged in the delivery of primary health care in the country. The FHS convened a curriculum steering group, comprising two academic leads from the Faculty of Health Sciences (its Dean and the Head of the Public Health Department) and a visiting Australian Public Health academic. The FHS conducted a local market analysis of prospective employers to gauge the demand for alumni with postgraduate public health qualifications, and help determine MPH class sizes in the short to medium term.

The steering group agreed on a framework and intermediate stages for the MPH curriculum development. The key steps in the process are summarized in [Figure 1](#f1-amep-7-073){ref-type="fig"}.

Identifying and consulting key stakeholders
-------------------------------------------

The steering group developed a list of local stakeholders in the MPH development process. They included Maldives National University (MNU) academics and senior administrative staff, potential employers and funders of public health research, representatives from the Ministry of Health, the Health Protection Agency, the World Health Organization, and a local nongovernment organization working on health and development. An interview template was developed by the curriculum steering group and utilized to guide the semi-structured interviews ([Figure S1](#SD1-amep-7-073){ref-type="supplementary-material"}). This format was deemed optimal for eliciting relevant information from local experts expeditiously and facilitating an open exchange of ideas about public health educational needs. Interview questions sought to identify stakeholders' views on the salient local public health needs, the training needs of the existing public health workforce, organizational capacity to support MPH course development, preferred MPH training models and core competencies of the local MPH graduates.

Desktop research on MPH curricular structure of top ranked universities
-----------------------------------------------------------------------

To gain a better understanding of the range of MPH programs offered internationally, we conducted desktop research on MPH curricular structure of high-ranking MPH programs listed in the QS Stars system, the World Universities, and the Times Higher Education, and/or personally suggested by local stakeholders, as graduates of those programs. We researched publicly available data on MPH course structure, duration, prerequisites, and core and elective subjects on offer.

Reaching consensus on MPH structure and articulations
-----------------------------------------------------

Given the diversity of the stakeholder group, their different roles, and levels of experience and seniority, the steering group decided to use consensus methods to reach agreement on curricular structure. A nominal group consultation reviewed the information collected through in-depth interviews and the results of desktop research on curricular structure, discussed local MPH core competencies, and agreed on the overall MPH structure, its core subjects, and suggested possible elective subjects relevant for the Maldives. Participants included FHS academic staff, MPH graduates from other universities, prospective students and other representatives from previously identified stakeholder groups. The process was finalized through an online Delphi process, which invited participants to rank the proposed elective subjects by their ability to meet local public health needs and the availability of local teaching expertise to deliver them.

Preparing course materials and academic board submission
--------------------------------------------------------

After reaching consensus on course structure, the Australian academic worked in collaboration with local academics to write course descriptors for all subjects and prepared the submission for the new course to be approved by the MNU Committee on courses.

Results
=======

Identifying and consulting key stakeholders
-------------------------------------------

During July--August 2013, we conducted semistructured interviews with a total of nine stakeholders, comprising two FHS academics, three representatives from the Maldivian Ministry of Health, two from the Health Protection Agency, and one each from the World Health Organization and the International Center for Environment, Development and Operational Research (ENDEVOR). Participants were invited to comment on the salient issues and concerns in local health care delivery and related public health learning needs for the Maldivian health workforce. Data were analyzed inductively and the main training needs identified are briefly summarized in [Figure 2](#f2-amep-7-073){ref-type="fig"}.

As many prospective students were already engaged in health care delivery or administration, participants recommended that the MPH program should strengthen students' leadership, management, and research skills. They recommended the inclusion of research in the core subjects. In their view, students had to be involved in all steps of the research process, from defining research questions, writing research proposals, preparing an Ethics application, collecting and analyzing data, and producing research reports and academic publications. They suggested that work placements could offer students direct experience in policy development and on the evaluation, planning, costing, and implementation of public health interventions.

Desktop research on MPH curricular structure of top ranked universities
-----------------------------------------------------------------------

The Australian academic researched the curricular structure of 20 MPH programs from different world regions, including five universities each from Australia, North America, the UK, and the Asian region. The selection of these regions was also prompted by the fact that universities from these regions represent the most common Alma Maters of most Maldivian stakeholders who completed or were intending to enroll in public health degrees. While the majority of the programs were of 12 months' duration, six programs offered full time courses of 2 years' duration.

The majority of the courses included core and elective subjects and enabled streaming or specialization. The most common core subjects included epidemiology, biostatistics, research methods, and Public Health Foundations. Some programs also included environmental health, health promotion, and health administration as core subjects. To provide a practical component, many courses stipulated the completion of a research project and/or a Professional Practice Unit (Australian universities) or a practicum and capstone or culminating experience (US universities) or a dissertation (UK universities).

One program offered an integrated curriculum, combining content from discipline-specific courses in biostatistics, environmental health, epidemiology, health administration, and social and behavioral sciences, delivered through a modular course offering cross-disciplinary topics, reinforced through skills-building sessions.[@b12-amep-7-073]

Reaching consensus on MPH structure and articulations
-----------------------------------------------------

The 14 attendees (representatives of designated stakeholder groups) included FHS academic staff, MPH graduates of overseas universities, prospective students, and representatives of stakeholder groups. The workshop commenced with a review of the findings of in-depth interviews and those of the desktop research and went on to seek agreement on the key competencies expected of Maldivian MPH graduates and on overall course structure.

Participants worked in small groups to generate recommendations for the knowledge and skills required by Maldivian Public Health practitioners. They included understanding of health economics, health financing, public health leadership and management, communication skills, and facility to use electronic media.

Finally, participants worked together as one group to define core and elective MPH subjects. Using a round robin strategy, each participant suggested his or her top three priorities for MPH core subjects. All suggestions were recorded on a flip chart by the workshop facilitator and the number of "votes" for each subject was tallied. The group reached agreement on the titles of core subjects, the content area they covered, and their interrelationships. Participants concurred that some subjects would cover more than one content area (eg, "Public Health Leadership and Management"), but that mergers were not appropriate for other subjects (eg, epidemiology and biostatistics would be stand-alone subjects).

Participants proposed 19 MPH core subjects, ultimately consolidated into six core subjects. A similar process led to the consolidation of the 35 proposed electives into 17 subjects.

To finalize the curricular structure, we employed a modified online Delphi process, which invited nominal group participants to finalize the elective MPH subject list. Participants were invited to rank their top 8 choices among the proposed 17 electives, according to the extent to which they addressed local public health needs (in a first round) and by taking into account the availability of local teaching resources (in the second and final round). Participants were also invited to provide feedback on the priority setting process.

The consensus process was completed over a period of 2 weeks, in August 2013. The final list of MPH subjects is provided in [Table 1](#t1-amep-7-073){ref-type="table"}.

The overall MPH structure was developed in line with stakeholder recommendations and is depicted diagrammatically in [Figure 3](#f3-amep-7-073){ref-type="fig"}. All core subjects (six subjects of 20 credit points each) are part of the year 1 curriculum. Following successful completion of the 1st year of study, students can exit the program with a Graduate Diploma in Public Health, or go on to complete their MPH through a Professional Practice stream (involving six elective subjects and a smaller research project), or a research-based stream (involving four electives and a more substantial research project). Both streams require students to work independently, as well as to work in groups to complete some tasks.

Preparing course materials and an academic board submission
-----------------------------------------------------------

Following stakeholder endorsement of the overall course structure and deliverables, we established an advisory group at faculty level, to guide the development of course descriptors, subject outlines, learning activities, and assessments for each subject.

The group recommended the inclusion of a culminating experience in the 2nd year of study. This requires students to identify and address a topical public health issue in the Maldives, research it, and prepare either an ethics application (Research stream students) or a Ministerial briefing on an emerging public health topic (Professional Practice stream).

The MNU Committee on Courses approved the MPH course in October 2013 and the first MPH student intake occurred in the 2014 academic year, enrolling eleven students. Eight students (73%) went on to complete the MPH program and will be graduating in November 2015.

Discussion
==========

We described herein the process of developing the first Maldivian MPH program, designed to address the specific needs of a developing country with a small and widely dispersed population, facing a broad range of public health challenges.[@b3-amep-7-073]

We believe that this experience is relevant not only for newly established public health programs, but its recommendations may also be relevant for well-established MPH programs, as a changed educational environment and evolving teaching and learning needs are driving a process of "curriculum renewal", at many established MPH programs at some American Universities,[@b12-amep-7-073],[@b13-amep-7-073] as well as in other world regions. For example, following the collapse of the old Soviet Union, the Central Asian Republic of Kyrgyzstan developed a new public health curriculum, to equip Kyrgyz students with the knowledge and skills that can ensure the maintenance of basic standards of public health.[@b14-amep-7-073]

A recent review of Italian Public Health teaching sought to ascertain the extent to which the local postgraduate medical schools delivered the expected standards of education stipulated by the local Ministry of Health. The great majority of schools delivered on the prescribed milestones for MPH teaching, but more flexibility was deemed necessary to enable optimal resource utilization and to enable the contextualization of public health training to better address local needs.[@b15-amep-7-073] The review recommended a revision of the length of public health training (which in Italy involves 5 years of postgraduate training), better integration with other postgraduate training programs, and the involvement of students in the reform of public health teaching.[@b15-amep-7-073],[@b16-amep-7-073] Notably, the Maldivian curriculum development process included input from prospective students. Using consensus methods offered a level playing field, ensuring that all participants could express their opinions, addressing some of the limitations of traditional group decision making, where more senior or domineering participants may exert undue influence over the process and can limit the contribution of other group members.[@b8-amep-7-073],[@b17-amep-7-073]

To equip graduates with the knowledge and skills to become effective public health practitioners, the FHS sought to develop a course informed by local public health realities, as identified by local stakeholders. Given the anticipated wide range of views among the very diverse stakeholder group, the use of consensus-building methods facilitated agreement on curricular structure. Conducting an online Delphi process made possible the participation of a larger pool of experts, despite their large workloads and travel commitments.

The need for change in educational practices across the health professions has been the subject of much research over the last decade,[@b18-amep-7-073] spearheading the process of reform in health professional education, training, and professional development. A Delphi process was used by the Association of Schools of Public Health to develop public health core competencies for American Universities. Fourteen universities and over 400 individuals contributed or provided input into the process, with ten working groups using a Delphi process to select and develop different sets of competencies. These articulate in an overarching model, which reflects the full range of knowledge, skills, and other attributes required for current and future public health leaders.[@b18-amep-7-073]

The Australian Public Health Education and Research Program used a Delphi process to define core competencies for Australian MPH graduates. They included health monitoring and surveillance, disease prevention and control, health protection, health promotion, and health policy and management. All core areas are unified through a shared domain of professional population health practice, emphasizing the role of research in MPH formation.[@b19-amep-7-073]

The Maldivian MPH includes Research Methods as part of core subjects, while applied research is a prerequisite for both the Professional Practice and the Research-based streams. To strengthen students' research skills, in 2014, the steering group worked with local public health agencies to identify public health research priorities for the Maldives. The consultation identified a list of projects that could boost local health research capacity, support MPH trainees' research capacity, provide "early wins" in public health, and which can be completed during 1 year of academic study. MPH students commencing their 2nd year of study and their supervisors can use this list to match a research topic with students' interests and skills, enabling them to round off their public health portfolio, while contributing toward answering research questions of national relevance.

Many local experts identified a need to improve leadership capacity among local public health professionals. To address this gap, the consensus building process recommended the inclusion of Public Health Management and Leadership as a core MPH subject. A review of the most influential reports shaping public health education over the last century found that capacity to train future public health leaders as agents of change was a common denominator.[@b20-amep-7-073],[@b21-amep-7-073] Recently the "Leaders for European Public Health" project developed a leadership competency framework, using a Delphi survey to reach consensus.[@b22-amep-7-073]

Good public health education relies on collaborations to help solve complex problems,[@b20-amep-7-073] so teamwork is critical in the training of future public health professionals. The majority of the core subjects (four out of six) in the Maldivian MPH and half of its elective subjects require students to carry out some assignment as part of a team, enhancing their effectiveness both as team members and leaders.[@b20-amep-7-073]

The small size of the population in the Maldives poses significant challenges to program sustainability and constrains the availability of the local faculty to offer a full complement of elective subjects. Therefore, the scoping exercise conducted by the FHS staff was critical to ascertain the size of the student intake and the future local demand for public health graduates. Of the eleven students enrolled in the first MPH intake, eight are on track to complete their degree at the end of 2015. They completed an anonymous evaluation at the completion of their 1st year of study, as part of a formative evaluation process. A comprehensive evaluation of the course will take place after the first cohort graduates, to shape the MPH program into the future and to ascertain future directions and explore the possible role of online education in course delivery for elective subjects with small class numbers.

Conclusion
==========

We described the process of developing a tailored MPH curriculum for the Maldives, addressing local training needs and informed by the local public health realities. The process involved a wide consultation of stakeholders and consensus methods to define the curricular structure, allowing for an expeditious and inclusive course development process.

Supplementary material
======================

###### 

Developing a MPH curriculum for the Maldives National University Semi structured interview guide.

**Abbreviations:** FHS, Faculty of Health Sciences; MPH, Master of Public Health.

The MPH curriculum development process received support from the Australian government through the Australian Volunteers for International Development program and an Endeavour Executive Award.

The consensus building process was described at the International Society for Medical Decision Making (Singapore, January 5--8, 2014) in a poster presentation <https://smdm.confex.com/smdm/apm2014/webprogram/Paper8113.html>

The poster's abstract was published in the Society's journal, *Medical Decision Making* April 2014; vol. 34, 3: pp. E1--E38. <http://mdm.sagepub.com/>

An update on the MPH program will be presented in poster format at the Population Health Congress (Hobart, September 6--9, 2015).

The actual paper, however, has never been published.
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###### 

Core and elective subjects for the Maldives National University MPH program

  Core subjects                             Elective subjects
  ----------------------------------------- ----------------------------------------------
  Foundations of public health              Health economics
  Epidemiology                              Primary health care
  Biostatistics                             Noncommunicable disease control
  Health promotion                          Communicable disease control
  Research methods                          Public health policy
  Public health leadership and management   Public health nutrition
                                            Contemporary issues in public health
                                            Culminating experience
                                            Alcohol, tobacco, and other drugs in society

**Abbreviation:** MPH, Master of Public Health.
